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ll.~.~um& l)ans eel article, on propose une mStho(te g6.nSralisant h I'ol)timisation 
avec contraintes d'~galit~, une technique de s~.lection de pas, dite de Wolfe, qui a fair 

ses preuves en optimisation sans contrainte. Pour les algorithmes du type quasi- 

Newtonien, celle-ci semble assez naturelle puisqu'elle permet d'assurcr facilement la 

ddfinie positivitd des mdtriques locales h chaque itdration et done le caractSre descen- 

dant des directions de recherche. Toutefois, on sait que ¢ette technique ne peut paz 

~.tre dtendue aux md.thodes quasi-Newtoniennes en optimisation avec contraintes. On 

montre ici qu'une gdndralisation est possible dans le cadre des m(.,thodes sdcantes 

rdduites. 

A b s t r a c t .  This paper proposes a generalization to equality constrained optimi- 

zation of Wolfe's step-size selection procedure, which is used with success in uncon- 

strained optimization. This one appears rather natural for quasi-Newton methods 

because it allows to maintain easily the positive definiteness of the matrices correcting 

tile steepest descent direction and therefore assures the descent property to search 

directions. However, this technique is known not to be usable for quasi-Newton 

methods in constrained optimization. We show here that a generalization can be made 

in the framework of reduced secant methods. 
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In this report ,  we deal with the following equality constrained optimizat ion prob- 

lem: 

rain { I(~) :=  e ~ ' ,  ~(~) : 0 } ,  (1.1) 

where w is a convex open set ill lit n and the functions f : w ~ /R and c : w ~ IR m, 

m < n, are supposed smooth.  We shall suppose that  the m × n Jacobian matr ix 

A(z) := W(z) has filH rank m for all z in w and that  0J contains a local solution z ,  of 

problem (1.1), which with its associated Lagrange multiplier A, satisfies the s tandard  

sufficient conditions of optimali ty (see Fletcher (1981)): 

c(~ , )  : o ,  

Vf(x , )  + A(z, )  T A, : 0 (1.2) 

and 

G, :=  Z(x,)  - T L,  Z ( x , ) -  is positive definite.  (1.3) 

In (t .3),  L,  is the llessian according to z of  the Lagrangian l(z,),) :=  f(z)  t c(z)TA at 
(z,,), ,) and Z(x , ) -  is a basis of N(A(x, ) ) ,  the kernel of a(z , ) ,  i.e. an n × ( n - m )  

matrix whose columns form a basis of N(A(z , ) ) .  We shall suppose that  such a basis 

exists at each point z in w in such a way that  its dependence oil x is smooth.  We have 

a ( z )  Z ( 2 ) -  = 0 in 111 rex(n-m) for all z in to.  (1.4) 

We shall also need to do displacements in the complementary  space R ( A ( z ) - )  of 

N(A(z)) .  We shall also suppose that  the right inverse Z ( z ) -  of Z(z )  is a smooth 

function of z. We have 

A(x) A ( z ) -  = I in 11l : x m  for all z in w .  (1.5) 

This formalism (with the matr ix Z(z) introduced later) is due to Gabay (1982). 

We shall focus in this paper on the following class of reduced secant  methods to 

compute  iteratively a solution of problem (1.1) {see Coleman and Conn (1982)): start-  

ing f rom a point  zk, the next iterate zk+ 1 is obtained by 

uk := ~k - A ( ~ , ) -  ~(~k) =:  =k 4- rk,  (t .¢) 

=k+~ := uk - z ( u k ) -  n~ 0(~k) =:  uk + tk .  (1.7) 


